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INSTRUCTIONS TO CANDIDATES: 
 
1. MAKE SURE THAT YOU HAVE THE COMPLETE PAPER. 
 
2. ANSWER ALL THE QUESTIONS. 
 
3. SECTION ONE IS RESEARCH THEORY. 
 
4. SECTION TWO IS STATISTICS. 
 
5. ANSWER SECTIONS ONE AND TWO IN SEPARATE BOOKLETS. 
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SECTION 1  
RESEARCH THEORY 
(COMPLETE IN SEPARATE BOOKLET) 
 
QUESTION 1.1 
 
Discuss the steps for the scientific method of problem solving                               [10] 
 
QUESTION 1.2 
 
Discuss the 6 (six) steps in the literature search.              [10] 
 
QUESTION 1.3 
 
What should a researcher consider when writing a good introduction?           [10] 
 
QUESTION 1.4 
 
Discuss the planning of the methods of your study, with particular reference to the 
parts of a method section and the principles of planning             [7] 
 
QUESTION 1.5 
 
Discuss the elements of informed consent.                          [6] 
 
QUESTION 1.6 
 
Discuss the differences between a Meta-analysis and Literature Review, specifically 
considering the questions not answered in a literature review.            [17] 
 
QUESTION 1.7 
 
Discuss the rules to consider when constructing a questionnaire.            [14] 
 
QUESTION 1.8 
 
Discuss the strengths and weaknesses of a) Longitudinal design studies and b) 
Cross-sectional design studies         [6] 
 
QUESTION 1.9 
 
Discuss the components of epidemiologic research.              [11] 
 
QUESTION 1.10 
 
Discuss the threats to internal validity.       [9] 
                  [100] 
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SECTION 2  
STATISTICS 
(COMPLETE IN SEPARATE BOOKLET) 
 
QUESTION 2 [10] 
 
Answer the following multiple choice questions and write your answer in the answer 
booklet. 
 
2.1) Consider the box-and-whisker plot below. 
 
 
 
 
 
 
 
 
 
 
Which one of the following statements is incorrect? 
A) 50% of the observations are more than 17. 
B) 25% of the observations are less than 14. 
C) 25% of the observations are more than 25. 
D) The middle 50% of observations ranges over 9 units. 
E) The mean cannot be calculated from a box-and-whisker plot. 
 
2.2) Consider the following graphical representation on the sport preference for 
primary school learners: 
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Which one of the following options is incorrect? 
A) Most learners prefer to play soccer. 
B) The least number of learners prefer to play hockey. 
C) Just less than 2 500 learners prefer to play soccer. 
D) Approximately 950 learners prefer to play cricket. 
E) The preferred sport is a qualitative random variable that is measured on a 
nominal scale. 
 
2.3) Which one of the following scatter plots describes the weakest correlation? 
 
A)  
 
 
 
 
 
B)  
 
 
 
 
 
 
 
C)  
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D)  
 
 
 
 
 
2.4) The first step in hypothesis testing is always 
 
A) formulating two opposing hypotheses, called the null and alternative 
hypotheses 
B) selecting a test statistic 
C) calculating the p-value 
D) determining the rejection region 
 
2.5) The higher the level of significance, the less likely it becomes that 𝐻0 will be 
rejected.  
  
A) True  
B) False  
 
2.6) One-way ANOVA is used when: 
 
A) analysing the deference between more than two population means 
B) analysing the deference between two population variances 
C) analysing the deference between two sample means 
D) analysing the deference between two population proportions 
 
2.7) Why would you use the Tukey multiple comparison? 
 
A) To test for normality 
B) To test for homogeneity of variance 
C) To test independence of errors 
D) To test for divergences in pairwise means 
 
2.8) If the 𝑝-value is equal to 0.00326, the null hypothesis would be ______ at 2% 
significance, because ______. 
 
A) accepted; 0.00326 < 0.02 
B) rejected; 0.00326 < 0.02 
C) accepted; 0.49674 > 0.02 
D) rejected; 0.49674 > 0.02 
 
2.9) Statistical inference is the process of making an estimate, prediction, or 
decision about a population based on sample data. 
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A) True 
B) False 
 
2.10) A branch of the statistics discipline that is used to develop and utilize techniques 
for properly making inferences about population characteristics from 
information contained in a sample drawn from this population is called 
inferential statistics. 
 
A) True 
B) False 
 
QUESTION 3                   [5] 
 
The data set “Body Fat.sav” contains body measurements of 250 individuals. The 
following output was obtained in SPSS: 
Correlations 
 PctBF Weight Height Waist 
PctBF Pearson 
Correlation 
1 0.617** -0.029 0.824** 
Sig. (2-tailed)  0.000 0.644 0.000 
N 250 250 250 250 
Weight Pearson 
Correlation 
0.617** 1 0.513** 0.874** 
Sig. (2-tailed) 0.000  0.000 0.000 
N 250 250 250 250 
Height Pearson 
Correlation 
-0.029 0.513** 1 0.187** 
Sig. (2-tailed) 0.644 0.000  0.003 
N 250 250 250 250 
Waist Pearson 
Correlation 
0.824** 0.874** 0.187** 1 
Sig. (2-tailed) 0.000 0.000 0.003  
N 250 250 250 250 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
3.1) Which two variables have the strongest sample correlation coefficient, and what 
is the sample correlation?        [2] 
 
3.2) What is the sample correlation between body fat percentage and height? [1] 
 
 
3.3) Does the strength of the sample correlation in 3.1 surprise you? Give a reason 
for your answer.         [2] 
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QUESTION 4                 [11] 
 
A researcher wants test whether children who exercise regularly have a lower heart 
rate than children who do not exercise regularly. The researcher surveyed 50 children 
from a local school (26 children who do not exercise and 24 children who exercise) 
and measured their heart rates. 
 
The following SPSS output was obtained: 
 
Tests of Normality 
 
Category 
Kolmogorov-Smirnova 
    
Heart Rate No Exercise 
0.100 26 0.200* 
Exercise 0.117 24 0.200* 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
Independent Samples Test 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
F Sig. t Df Sig. (2-tailed) 
HR_No_exercise 
– HR_Exercise 
Equal variances 
assumed 0.001 0.971 1.187 48 0.241 
 
4.1) What is the appropriate hypothesis test to determine whether there is a 
significant difference in the mean heart rate between the two categories? 
Motivate your answer.        [2] 
 
4.2) What assumption(s) must made about the samples before carrying out the 
hypothesis test indicated in 4.1?       [1] 
 
4.3) Do the samples meet the required assumption(s) for a valid hypothesis test in 
4.1? Support your answer by referring to the above SPSS output.  [2] 
 
4.4) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
 
4.5) The P-value for this test is.        [2] 
 
4.6) State your conclusion for this research analysis. (𝑁𝑜𝑡𝑒: 𝛼 =  5%)  [2] 
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QUESTION 5                   [6] 
 
Seligman, Nolen-Hecksema, Thorton, and Thompson (1990) classified participants in 
their university swim team as optimist or pessimists. They then asked the optimist to 
swim their best event and in each case they reported times that where longer than the 
swimmer actually earned, disappointing the optimists. Half an hour later they asked 
them to repeat the event again.  
 
Seligman, Nolen-Hecksema, Thorton, and Thompson would like to test whether there 
is statistical evidence to support that the optimists would outperform themselves after 
the disappointment.  
 
  
5.1) Which hypothesis test should be carried out to test whether optimists would 
outperform themselves after the disappointment?     [2] 
 
5.2) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
 
5.3) State your conclusion if a p-value of 0.012 is obtained for the test indicated in 
5.1 (𝑁𝑜𝑡𝑒: 𝛼 =  5%)?        [2] 
 
QUESTION 6                   [18] 
 
Twenty-seven people participated in an experiment to compare the effects of five 
different stimuli on reaction time. The experimenters would like to compare whether 
there is a significant difference in mean reaction times for the five different stimuli.  
 
The following SPSS output was obtained. 
 
 
Tests of Normality 
 
Stimulus 
Kolmogorov-Smirnova 
    
Reaction_Time A 0.235 8 0.200* 
B 0.166 11 0.200* 
C 0.131 9 0.200* 
D 0.219 7 0.200* 
E 0.223 8 0.200* 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
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Test of Homogeneity of Variances 
Reaction_Time   
Levene 
Statistic df1 df2 Sig. 
2.899 4 38 0.055 
 
ANOVA 
 
Reaction_Time   Sum of Squares df Mean Square F Sig. 
Between Groups 0.863 4 .216 5.506 0.001 
Within Groups 1.489 38 0.039   
Total 2.352 42    
 
Multiple Comparisons 
Dependent Variable:   Reaction_Time   
Tukey HSD   
(I) Stimulus (J) Stimulus 
Mean Difference (I-
J) Std. Error Sig. 
A B -0.02034 0.09198 0.999 
C -.030125* 0.09618 0.026 
D -0.17696 0.10245 0.430 
E 0.10250 0.09897 0.837 
B A 0.02034 0.09198 0.999 
C -0.28091* 0.08897 0.024 
D -0.15662 0.09571 0.484 
E 0.12284 0.09198 0.671 
C A 0.30125* 0.09618 0.026 
B 0.28091* 0.08897 0.024 
D 0.12429 0.09976 0.725 
E 0.40375* 0.09618 0.001 
D A 0.17696 0.10245 0.430 
B 0.15662 0.09571 0.484 
C -0.12429 0.09976 0.725 
E 0.27946 0.10245 0.068 
E A -0.10250 0.09897 0.837 
B -0.12284 0.09198 0.671 
C -0.40375* 0.09618 0.001 
D -0.27946 0.10245 0.068 
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*. The mean difference is significant at the 0.05 level. 
 
6.1) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
 
6.2) What are the assumptions required for a reliable ANOVA hypothesis test? [3] 
 
6.3) Clearly state whether the assumptions in 6.2 have been satisfied by referring 
to the SPSS output. Motivate your answers by referring to the SPSS output
           [6] 
 
6.4) If there are significant difference in the mean reaction times caused by the five 
different stimuli, what post-hoc test can be conducted to test which stimuli 
yielded a significantly different mean reaction time?    [2] 
 
6.5) Is there a significant difference in the mean reaction time for the five different 
stimuli? Give a reason for your answer, and also state where the significant 
differences are with reasons. (𝑁𝑜𝑡𝑒: 𝛼 =  5%)?     [5] 
[50] 
 
TOTAL: 150 MARKS 
 
